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Abstract: The condition assessment of the entire life cycle of nuclear power equipment has a significant
impact on improving the safety and economy of nuclear power plants. In the past, operation and
maintenance of systems, equipment, and structures of domestic nuclear power plants, mostly relied on the
alarm mechanism of equipments, the simple threshold judgments of parameters, or the empirical
judgments of engineers. With the implementation of online monitoring system in nuclear power plants, a
large number of equipment operation data have been accumulated, and the use of data-driven technology to
assess the health of equipment has become the focus of attention in the industry. In this paper, the current
situation of the online monitoring system of nuclear power equipment was introduced and the common

malfunction of nuclear power equipment was analyzed. The condition assessment of nuclear power
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equipment were categorized into three major problems (i. e. , anomaly detection, life prediction, and fault

diagnosis) , the situation of research and application were summarized respectively, and the application

potential of deep learning technology in this field was emphasized. Based on this, the challenges and

possible solutions to the condition assessment of nuclear power plant equipment were further analyzed.

Key words: nuclear power equipment; condition assessment; anomaly detection; life prediction; fault

diagnosis
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Fig.1 Framework of condition monitoring of nuclear power plant equipment
AEALET A ARG M st & m X RSB LA EEL RS R, ok Ra
HEAT $R 2 R B I A 4 i & ML S AR 58 K B

Q) MR TSR, FEER RGN
TTESHEMBE &S8P E R E RN
AHLF AT M. DN R 58 R & AN 2 R R 4
SN e 22 4 [ T 20 2 GE AR ZS M 0 A i 5z 47 19 T
ESBCIRZS WD 1 R IR T2 5 48 RS 3 1
L ARG I X R AE B A B L TR 7 LK A A
e rh R RSB T2 S RO 2R AT 2 4
PR S 1A 42 1) 2R 8 4 1 A2 W O R 22 A Bl A
%S TR el S A M AR A R R
2 X BB M 2 4 B T8 R G im 47 BOR AT BEE.
Ja# FE MR B i s 1T S8 R B
4indy. EEW KBS O AL S S
BLVEE R XL AF B AL s © AL LBl Bl
AR H g AR TG LT B I A R O A
Or e AR B AL . HORS I R S
BRI B A A AR O A R AR A S B L O AR
P T FR U B o5 D) 3 19 2R B8 B4 B {E L AT
B A R 2 K A OR3P B A

(4) RIS AE L2 W, 2 bk sl i 2k
LS W MHLFL T 20 2 B0 % fih A o5 S i &
EAb T A R A B T R I s AT
AE 6 75 S5 B ) IR P30 F0 0T Ak 3037 194 3 e XL 6 2
4 A LB AR IR A DA B A B MR T AT R
FACHLT AT RO A AR SR B R A B A%

HERL AT T B M A B A RS AG B A, S
T 30 e 1 22 T R ) R SO e XL I L 4R TR AR TR
A M I KPS R AR A S T A A9F 5 .
1.2 ZE] @EEPIKS E&R

L 2 HL T 0 26 5 s 22 SR R 00 4 T D
AE 16 5 HORE AR AE S W R 45 5 B T 1 R 0 SR
P Y- AG T2 B4 3550 B o 1A SN I i A £ R
AR 5L A B ) TS 7 i 00 O S AR B A B
PEYE G 2N B o i B AT B S Bt 418, BLA R
J"HEME SRS 22 5 TE T oK T 4 A8 A e P 4 1 2
T3] 14 A D E P 487 e S8 ol A i R 4 1 w1 A
e inf o H R P32 SR s A7 A8 G0 T )

(1 RN T 2256 1 Wi A 5 45 21 fe 0 1 By 1 4
16 JEL 3. T BT7 1 24 4 o) 30 1 A 2 T A T Uil
Hife TREIIO A B A s AT i e i ) R &
s AT YEY T M RSN R R AT LT 2 S 2R
JE IR 4 A TR I 22 56 B E L 32 WL IR R M R
R BB s TRRIBAE 7F J0 vk 2 H E B 04 d D0 39 9 1k
A4 JH 4.

(2) BUAT B 7™ i B HE A A i J] 300 289 5% ) ] —
AN T P A A SR A A5 A 4 SR S A 68 R 7
77 P o 0 4 3] o SR 4 A ) i ] 248 7 il ) A S il e
i B0 Y 22 36 B2 ot o DA e TR Dl 22 B R AT A S S i
B L) 2 068 SR W 1N D Bt 7 i 1) S A L 7228 B



270 E EH X @&

X F ¥ R 55 56 %

2 g T B w0 L (EL 3% 5 U T e A AL
RS A ROFEA.

(3) BUAT SR R < 5 0038 1 B f80 0y A4 12 5 s
FAEBACH . BRI T 1 4 8 SR TR A BE AT 3K
HA W i3 A H IS AT 19 DU - T A7 7 1o J3E 846 1) 50, DA TG {7
FERE N T A

L LB BB 4 18 5l A A SR S A 2
BT IETCIE AT A B PR A e DI TR %
i o B AR g 350 5 P A48 5 ke e P 2 4B A 285 5 10
YA SR 1] B TR 4R B SR e AR AL L) s ek

2 BREIEEkEERBEES

A 7K HEAZ R T 8 8] 5 AR 2% 48 145 T A 1A or
B IIRE  H B 2 RE H T 3 3 R A (D SN
e FCAT S 1) — [ s o il 2 8 0 e A D T A A 50
Yy RIS s @R B A AL BOHA S i — L = [nl
FA G R DL P A S SR A 5 0 B K R 48l
IS - BV AL 5 O AR S A1 i B & 4. AR 4 A
LT N B 2R B O] g O HLBRR B L A OB A
A R B4 A% i LRI 3 o 2 28 o R LA i3 7
T BB I A 2Ll o A% P P OS2 B e A LA
RISV A% J AL TR AR B Ak v DR AP B o AL A B
7 2 A A P A 2R B 22 5 A B 3 1 4% S P
i R ) 2 48 (DCS) HI AT 9 £ 12 58 428 ) 45 12 11
A GLAF L HH DL Bl 2 AR R A 1~ 3
Foi.

x1 BERNMMEREREERR
Tab.1 Mechanical equipment and fault mode
it IR B AR
R TERWHE R E KRR SEIFEES
DR HER WER. A F
RS
1] A RS F AR, NN R BETT R BE
L RO RS, O 2L MR AR R BE (R
HEIDEN 7y N N - DR
PSS RS BRSO MR R RE R K &
i g R, RS
a4
fass FCREMEIE Sy 2% Wl TR R i R 6 58 B A
Falk e A e s &8 M
TR A
Hofth AT B M Mk 3% 2E P RE 2 LA

x2 BERBRSEREFRYERR
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Fig. 2 Equipment condition and maintenance strategy
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